354          RESERVOIRS FOR IRRIGATION, WATER-POWER, ETC.
although  they   are  of   doubtful  value  for   this   purpose.     They will probably never be used except when the reservoir is nearly empty.
The main service outlets consist of two flange-joint 12-inch cast iron pipes, placed vertically inside the walls of the tower and opening out into the reservoir with six upturned elbows, which are closed with cast iron covers, lifted from the top by cables. These pipes pass through the masonry of the dam underneath the culvert, and discharge into the cement-lined canal which starts at the base of the dam and is carried through the canyon to fields below. Gate valves at the lower end control the discharge. The covers on the inlet elbows have hinged one-inch flap valves, which are raised to admit water for filling the pipes, before the covers are raised, and thus act as by-pass valves. The intake elbows are placed in pairs at depths of 34.4 feet, 62.8 feet and 91.3 feet from the top. The four upper ones are in the front wall of the tower and the lower two on the sides. They connect with the vertical standpipes by means of flanged crosses, the free ends of which are closed with cast-iron caps bolted to the flanges.
The six-inch by-pass connections, controlled by gate valves, open into the tower at the base of each vertical standpipe, through which the tower may be filled behind the 5-foot sluice gate.
As a precaution against percolation through the dam, the upper face was treated with alternate washes of alum dissolved in water, and potash soap, five coats of each on the lower third, four coats on the middle third and three coats on the upper section. Application was made by .spraying with a hand pump.
The dam was entirely built by native labor, with but few mechanical appliances. The materials were hauled to the site on small cars drawn by mules on a two-foot gage tramway, hoisted by animal power up mi incline of 24% grade, and distributed over the dam by portable tracks and cars pushed by hand. The mortar was mixed iii a vat operated by mule power and located about a mile above the dam, where water was obtained from wells. It was delivered on the same track by which stone was brought from the quarry. During the first year of construction the work was overtopped by freshets several times without injury. During the second year the run-off was very small and the work was interrupted by floods; in fact, a shortage of water for construction was experienced for a brief period. The dam reached a height of 10 meters during that season.
At the close of the rainy season in the fall of 1905, the water in the reservoir had reached a height of only 13.5 meters (44 feet) above the floor of the outlet culvert. With the water standing at this height in the reservoir dampness and sweating was observed on the clown-stream face of the dam, but this completely disappeared a few clays later. Leakage through the bedrock at the sides of the clam and into the tunnel continued